A total of 1710 primary amputees have been studied over a 25 year period and their survival time has been calculated. These were all consecutive primary lower limb amputees admitted, to the Dundee Limb Fitting Centre during the period 1965-1989. Overall, the median survival was 4 yr 9 mth for the below-
knee amputee (1019 patients) and 4 yr 3 mth for the above-knee amputee (586 patients). The vascular related amputees had an overall median survival of 4 yr.
In the two decades 1970-1979 and 1980-1989 there were significant differences between the survival time of the below-knee and above-knee amputee. The survival of the amputee has increased during the two decades from 3 yr 6 mth to 6 yr 6 mth (p>O.OOl). For the first decade male above-knee and male below-knee amputee median survival was 3 yr 1 mth and 3 yr 11 mth respectively and for the second the survival was 5 yr 9 mth and 6 yr 11 mth for these levels of amputation.
For 1970-1979 no significant differences were found between male and female peripheral vascular disease (PVD) and diabetes mellitus rerated amputee survival. For 1980-1989 significant differences were found between PVD related male above-knee amputees (3 yr 10 mth) and male below-knee amputees (6 yr 7 mth) (p>O.Ol). Similar results were found for the female patients.
All correspondence to be addressed to Dr. C. P. U. Stewart, Dundee Limb Fittin Centre, 133 Queen St., Broughty Ferry, Dundee DbS lAG, Scotland.
Operative mortality was founL Lo be 5% over the period 1975-1989 which compared favourably with previous studies. 
Introduction
The majority of amputations performed in western society are on elderly people. The main condition leading to amputation is some form of peripheral vascular disease (PVD) ( Table 1 ). The average age of such an amputee is reported as about 70 years old (Murdoch, 1988) .
The survival of an average 70 year old male from Dundee is 10.34 years (Registrar General for Scotland, 1988) (Table 2) but the survival of an amputee from the similar group has been reported from two years to five years (Barnett et al., 1976; Whitehouse et al., 1968) (Table 3) . The survival of patients after amputation surgery was not reported to have changed over the past thirty years but is markedly less than that of their peers, whose life expectancy has increased. Review of the literature shows that operative mortality, defined as death within one month of amputation surgery, varies from 1.7% to 31% ( Table 4 ). Some of the publications also highlight that mortality following above-knee (AK) surgery is higher than surgery following below-knee (BK) amputation.
The limited survival of these amputees emphasises the importance of early fitting and speedy rehabilitation. It is important that the clinic team should make every effort to make these patients mobile and independent as soon as possible so that the remaining short life of an amputee is comfortable and worth living. This is best achieved by developing a comprehensive amputee service (Murdoch, 1988) .
This paper studies 1,710 primary amputees admitted .to Dundee Limb Fitting Centre (DLFC) over a twenty-five year period and reviews the overall survival patterns. The study also compares the differences between decades 1970 to 1979 and 1980 to 1989 in detail. 
Method
All patient records are kept in the Centre and are updated regularly.
Prospective information on all primary amputees admitted to DLFC has been recorded, initially on specially designed charts (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) and since 1982 on an enhanced data sheet. The information has been transferred to an Olivetti M24 PC using dBase III+ (1985 Scotland or have been lost to follow-up have been excluded from the study. Survival distributions 'were compared graphically between subgroups by plotting the survival functions against time. This plot shows the proportion still alive at subsequent times, out of an initial cohort of patients. Information from 'censored observations', that is, patients who are still alive at the date of the study and whose survival times are known only up to that point, was incorporated using the Kaplan-Meier method (see for example Pocock (1983) ).
A test of the differences between survival distributions in different subgroups of patients used the logrank test. Statistical analysis of data was camed out using Nanostat (1989) computer software.
Results
Some 1,710 patients who had primary lower limb amputations between 15.5.65 and 31.12.89 were included in the study, all being admitted to the DLFC following surgery either under the Tayside Amputation Service, or the surgical units in North Fife. The average age of a patient undergoing amputation was 70 years. Table 1 indicates the population studied. This includes the sex of the patients in the study, the principal cause of the amputation and the ultimate level of the amputation. Table 3 shows amputee mortality as reported in the literature. This ranges from 54% mortality for AK amputees at 1 year, to 60% mortality at 5 years. Table 4 lists Tayside's operative mortality along with other reports from the literature. Dundee mortality at 5% compares favourably with that reported in several publications and is better than some at 31% for AK patients in one paper (Barber eral., 1983) . Table 5 presents the median survival of the whole group studied over 25 years irrespective of causes of amputation. Significant differences were found between BK (4 yr 9 mth) and AK (4 yr 3 mth) (pt0.004). Comparing all amputees in the two decades, significant differences were found with 197CL79 (3 yr 6 rnth) and 198049 (6 yr 6 rnth) (p<O.OOl). This shows that the For 1970-1979 no significant differences were found between male and female PVD and diabetes mellitus or levels of amputation with regard to survival.
For 1980-1989 si ificant differences were found between P V D related male above-knee and male below-knee amputees (p < 0.8). No differences found between the level or sex of diabetic amputees, nor PVD related female cases.
werall survival of the amputees had and without diabetes mellitus related significantly increased over the period. The BK amputation. Statistically significant differences patients survived longer than the AK amputees. Table 6 shows the median survival of two decades 1970-1979 and 1980-1989 in relation to level of amputation and main causal conditions, i.e. PVD (without diabetes) and diabetes related amputations. As stated above the survival of all patients has been found to have increased significantly over the study period, but in addition there was found significant differences between the PVD related male AK are seen between PVD patients without diabetes and those with diabetes mellitus related amputation respectively (4 yr 2 mth) and (3 yr 8 mth).(p<0.006). The patients with PVD (without diabetes) related amputations surviving longer than those who h : d a diabetic related amputation. In addition there were significant differences between male AK (3 yr 6 mth) and male BK patients (4 yr 8 mth) (pC0.03). amputees and the male BK amputees, (pcO.01) No significant differences were found with survivals of 3 yr 10 mth and 6 yr 7 mth between the ages of the patients during the respectively in the latter decade. periods of study. Table 7 shows median survival for PVD with Graph 1 is the survival curve for 10 years of 1970-1979; 1980-1989 . It clearly shows the increased longevity over the two decades.
Graph 3 gives the survival curves for 10 years of the 25 year study of BK and AK amputees. It shows the greater survival of the BK amputee over the AK case.
Graph 4 covers the two decades showing the BK and AK amputees for all cases, demonstrating the increased survival for the two decades for both levels of amputation, the BK amputees having a greater survival than the AK in both decades.
(p < 0.006).
Discussion
The survival of lower limb amputees has been reported to be from two to five years by various authors (Barnett et al., 1976; Kolind-S~rensen, 1974; Whitehouse et al., 1968) (Table 3) . Graph 3. Survival curve for 10 years of 25 year study divided between below-knee and above-knee. Jamieson and Ruckley (1983) even reported no survivors at 5 years. This study reports on the survival of 1,710 lower limb amputees admitted to DLFC over the last 25 years (Table 1) . This prospective study presents the overall survival rate of all patient groups. f i e overall survival of patients who had an amputation as a result of PVD was found to be 4 yr (50% survival) (Table 7) . When the vascular cases are divided into, those who had diabetes and those who did not, then the survival rate is found to be 4 yr 2 mth for PVD and 3 yr 8 mth for diabetes mellitus (Graph 1).
This difference in survival between the two groups of amputees was significant (p<0.006) and is similar to the reports by Smith (1956), (diabetic patients only), but less than those reported by Kolind-S~rensen (1974) and Whitehouse et al., (1968) . Silbert (1952) reported a 61% survival at 3 years and 41% at 5 years in a study of 294 diabetic amputees. Ebskov and Josephsen (1980) reported 22.5% survival at 4 years for 2,029 patients which is much less than this group, Pohjolainen and Alaranta (1988) reported 27% mortality at 3 YOW8 Graph 4. Survival curve for all cases divided into below-knee and above-knee for the two decades 1970-79 and 1980-89 (p < 0.004). month and later Pohjolainen et al., (1989) reported a 25.5% amputee mortality within 2 month of amputation (Table 4) . Cumming et al., (1987) reported for 48 BK amputees a 22 mth survival only. The diabetic patients in this study have been shown to survive a shorter time than those with only PVD but much longer than in many reported studies.
Review of the Tayside amputees in the decades 1970-1979 and 1980-1989 showed very different and significant results. For all diagnoses during the decade 1970-1979 amputees had a 50% survival of 3 yr 6 mth whereas in 1980-1989 they had a survival of 6 yr 6 mth (p<O.001) (Graph 2 and Table 6 ). This increasing pattern is in keeping with that reported by Harris et al., (1988) who reviewed 116 cases from 1966 to 1971 with a mortality of 3 yr 2 mth and 189 cases over a period of 1978-1982 with a mortality of 3 yr 11 mth (Table 3) . Although these figures were not reported as being significant there is the suggestion of a trend towards increasing longevity. The increase in longevity reported in this paper is quite marked and dramatic. There was also an increase in longevity of all Tayside 70 year olds (Table 2) . For the period 1970-79 no significant difference was found between the suvival of male and female with PVD or diabetes mellitus.
There were however differences found in the 1980-1989 group. The change cannot be explained by differences in the age distributions between the study groups alone, since it was found that there was no significant difference between the ages of the patients in the decades.
For the whole 25 year study the BK amputees survived a median time of 4 yr 9 mth whereas AK amputees only survived a median time of 4 yr 3 mth (Graph 3 and Table 5 ) (p<0.004).
Reviewing the survival of the principal levels of amputation shows that there was an increase in the survival of the patients over the two decades (Graph 4). During the period 1980-1989 the BK male vascular non-diabetic amputee survived 6 yr 7 mth whereas the AK male amputee with a similar pathology survived 3 yr 10 mth (p<O.OI) ( Table 6 ). Overall a similar survival has found in the whole series 1965-1989 with male BK amputees surviving 4 yr 8 mth and male AK amputees surviving 3 yr 8 mth (pC0.03) ( Table 7) .
The difference presumably reflects the degree and widespread nature of vascular involvement, with AK amputees having significantly worse vascular disease than BK, and it might be assumed worse generalised disease. Associated diabetic cases have significantly shorter survival than the pure PVD associated amputee, 3 yr 8 mth as compared with 4 yr 2 mth (p<0.006) ( Table 7) . This is similar to other reported findings.
Operative mortality (Table 4 ) is reported as high as 31% for AK (Barber etal., 1983) and as low as 1.7% (Mann and Bisset, 1983) . In Dundee with the amputation service providing total patient care, the operative mortality has been 5%. This is still too high but possibly related to the health of the elderly population who require amputation. Troup (1976) reported that many patients had a concurrent disease and this reflects the overall ill-health of the patients. In Dundee in 1983 there were 67% of the amputees admitted to the DLFC with at least one other significant pathology (Stewart, 1985) . In the literature the incidence of concurrent disease varies from 43% (Moffat et al., 1981) to 100% (Anderson et al., 1967) .
Associated cardiac disease is also commonly reported, Malone et al. (1979) reported this pathology as occurring in 66% of 133 cases and Kavanagh and Shepherd (1973) recorded 100% of 62 cases as having cardio-respiratory disease.
In the previously reported Dundee study it was found to be 30% (Stewart, 1985) .
The long term survival of Tayside people surviving to 70 years of age has also changed. In 1974 male survival was 9.37 yr while in 1988 survival had risen to 10.34 yr. Female survival has also risen and is considerably more than male peers. In 1974 female survival was 12.57 yr while in 1988 it had risen to 13.4 yr ( Table 2) , similarly survival of amputees has also increased but this rise was found to be greater than that of their peers.
It was previously thought that the amputee had a significantly reduced survival but it has been found in this study that in the last decade the survival of the amputee has increased significantly. This increase is much more than the general improvement in the corresponding age group as mentioned earlier. The importance of this is that these patients must be fitted with prostheses wherever possible and offered comprehensive rehabilitation so that the quality of life can be maintained. In this study 87% of amputees have been successfully fitted with prostheses with 22% of them being supplied with a wheelchair (Table 1) .
This series also demonstrates that a high proportion of BK amputations is possible with a well organised co-ordinated amputee service (Murdoch and Donovan, 1988) . It was found that male BK amputees had a signficantly longer survival than male AK amputees where the causal condition of amputation was nondiabetic vascular disease, but the survival was less than that of his peer. Diabetic amputees were less fortunate. This presumably relates to the seventy of the disease and is often associated with the generalised atherosclerosis. It is likely that the longevity of the BK amputee relates to the lesser vascular involvement than those who require an AK amputation.
Resources need to be available to ensure that all these amputees obtain satisfactory prosthetic care to enjoy an active life in society.
